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Purpose: To evaluate the one-year efficacy of intravitreal aflibercept injection in polypoidal choroidal vasculopathy (PCV)
with best-corrected visual acuity (BCVA) of 20 / 40 or better.

Methods: This was a multicenter retrospective study. The medical records of patients diagnosed with treatment-naive PCV
were retrospectively reviewed. Patients with an initial BCVA of 20 / 40 or better and who had undergone intravitreal afliber-
cept injection were included. Patients were treated with three consecutive monthly injections, followed by pro re nata regi-
men according to the clinician’s discretion at variable interval visits. The proportions of eyes for which BCVA was maintained
(< 0.2 logarithm of the minimum angle of resolution change) or improved at 12 months were evaluated. The changes of
BCVA, central subfield macular thickness (CSMT), pigment epithelial detachment, and subretinal fluid also were assessed.
Results: A total of 86 eyes were included. The mean number of injections for 12 months of treatment was 5.4 + 1.7. BCVA
was maintained or improved in 94.2% (81 / 86) of cases. Mean BCVA (logarithm of the minimum angle of resolution)
had changed from the baseline (0.23 + 0.09) at 3 months (0.21 + 0.14), 6 months (0.24 + 0.22), and 12 months (0.20
+ 0.18), but with no statistical significance. CSMT had improved significantly from the baseline (336.1 + 97.3 um) at 3
months (223.6 + 47.22 um), 6 months (239.6 + 64.2 um), and 12 months (223.8 + 47.9 um). Pigment epithelial detach-
ment was observed in 93% of cases at the baseline, 72.1% at 3 months, and 69.8% at 12 months, showing a significant
decrease at all observation points. Subretinal fluid was observed in 91.9% of cases at the baseline, 20.9% at 3 months,
and 29.1% at 12 months, showing a significant decrease at all observation points.

Conclusions: In cases of PCV with good visual acuity, intravitreal aflibercept injections decreased CSMT and were effec-
tive in maintaining visual acuity.
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Polypoidal choroidal vasculopathy (PCV) is a type of
neovascular age-related macular degeneration (AMD) that
is characterized by a network of branching choroidal ves-
sels with terminal, polyp-like aneurysmal dilations [1,2].
PCV is more prevalent in the East than in the West. It ac-
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counts for up to 54.7% of neovascular AMD in Asians,
22.2% to 36.3% in South Koreans, while only about 8% to
13% in Caucasians [3-8]. The natural course and response
to treatment often differ from typical neovascular AMD.
PCV usually causes fewer fibrotic scars, progresses slowly,
and shows a favorable prognosis relative to typical neovas-
cular AMD [2,9]. However, it often causes persistent
bleeding and exudative changes, leading to a chronic and
recurrent course that ends in poor visual prognosis due to
retinal pigment epithelial (RPE) atrophy [10,11].

Photodynamic therapy (PDT) is an effective treatment
for closure of polypoidal lesions but is less effective for re-
gression of branching vascular networks; indeed, only lim-
ited improvement of visual acuity has been reported from
long term follow-up studies [12,13]. Monotherapy with ra-
nibizumab (Lucentis; Genentech, South San Francisco,
CA, USA), an anti-vascular endothelial growth factor (an-
ti-VEGF) monoclonal antibody, has effected significant vi-
sual improvement [14] but only a limited polyp regression
rate of 25% to 40% [15-18]. Aflibercept (Eylea; Regeneron,
Tarrytown, NY, USA), a recombinant fusion protein of an-
ti-VEGF, has been reported to have similar efficacy and
safety to ranibizumab with longer half-time in neovascular
AMD, and there have been reports of the administration
of intravitreal aflibercept injections for PCV as well. In
fact, many studies have noted visual and anatomical im-
provements associated with intravitreal aflibercept injec-
tions, but in most cases, the initial best-corrected visual
acuity (BCVA) was worse than 20 / 40 [19,20].

While many studies have been reported using aflibercept
in AMD with good visual acuity, there were few studies
only on PCV patients. In addition, the number of PCV pa-
tients was small in studies of AMD patients including
PCV. The purpose of the present study was to evaluate the
l-year efficacy of intravitreal aflibercept injections for
PCV in eyes with BCVA of 20 / 40 or better.

Materials and Methods

This was a multi-center retrospective observational
study that adhered to the tenets of the Declaration of Hel-
sinki and was approved by the institutional review board
of Inje University Haeundae Paik Hospital (2019-03-016-
001). Written informed consent was waived due to the ret-
rospective nature of the study. We retrospectively reviewed
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the medical records of patients with PCV who had re-
ceived intravitreal aflibercept injections and been followed
up for 12 months between January 2014 and December
2018 at Inje University Haeundae Paik Hospital, Pusan Na-
tional University Hospital, Pusan National University
Yangsan Hospital, and Yeungnam University Medical
Center. The diagnosis of PCV, made by indocyanine green
angiography, was based primarily on findings of polypoi-
dal hyperfluorescent lesions and branching vascular net-
works, and was confirmed when intraretinal or subretinal
fluid (SRF) was accompanied on optical coherence tomog-
raphy (OCT). The study-inclusion criteria were initial
BCVA of 20 / 40 or better, and no change of treatment
drug for at least 1 year after the initial administration. The
exclusion criteria were as follows: previous history of in-
travitreal anti-VEGF or PDT; severe media opacity, previ-
ous history of vitreoretinal surgery, proliferative diabetic
retinopathy, retinal vascular occlusion, macular hole, or
any other retinal disorder that could influence macular mi-
crostructure and/or function.

At baseline, patients’ history of systemic and ophthalmic
discases was checked prior to initiation of treatment.
BCVA was measured on the Snellen visual acuity chart.
Slit-lamp microscopy, fundus examinations, fundus pho-
tography, OCT, and fluorescein and indocyanine green an-
giography were performed. Fundus photographs and OCT
images were obtained according to each center’s setting
(including TRC-NW8 [Topcon, Tokyo, Japan], Nonmyd7
[Kowa, Tokyo, Japan], TRC-50DX [Topcon] for fundus
photographs and Cirrus HD-OCT [Carl Zeiss Meditec,
Dublin, CA, USA], DRI OCT-1 [Topcon] for OCT images).
All hospitals used Spectralis HRA (Heidelberg Engineer-
ing, Heidelberg, Germany) for fluorescein and indocyanine
green angiography. BCVA and OCT were measured at 3, 6,
9, and 12 months after treatment.

All of the patients were given an initial three loadings of
intravitreal aflibercept (2.0 mg in 0.05 mL) at 1-month in-
tervals. After the 3 loading injections, follow-up visits were
performed every 1 to 3 months, according to the clinician’s
judgment. BCVA, fundus examinations, fundus photogra-
phy, and OCT also were checked or performed at each vis-
it. Additional injections were performed on an “as-needed”
basis (i.e., in cases where OCT-detected subretinal or intra-
retinal fluid (IRF) threatened the fovea, or retinal or sub-
retinal hemorrhage involved the macula) (Fig. 1).

The BCVA was converted to the logarithm of minimal
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PRN phase

Loading phase Follow-up interval of 1 to 3 months
Three monthly injections of aflibercept | M=

Treat only in:
2.0 mg/0.05 mL reat only in

Subretinal/intraretinal
fluid/hemorrhages

Fig. 1. Schematic flow chart of the treatment regimen using in-
travitreal aflibercept injections for the treatment of polypoidal
choroidal vasculopathy. PRN = pro re nata.

angle of resolution (logMAR) scale for analysis. BCVA 3,
6, 9, and 12 months after treatment were compared with
the baseline, and the proportion of eyes that maintained or
improved visual acuity was evaluated. The change of
BCVA was classified as improvement, maintenance and
worsen with a cut-off value of 0.2 logMAR [21]. Central
subfield macular thickness (CSMT) 3, 6, 9, and 12 months
after treatment were compared with the baseline, as were
changes of pigment epithelial detachment (PED), SRF, and
IRF. CSMT was defined as the average retinal thickness in
the I-mm diameter center of the fovea. PED was defined
as an elevation of the RPE layer over Bruch’s membrane,
SRF was defined as a hyporeflective space between neuro-
sensory retina and RPE. Both were assessed based on the
OCT line scans of fovea, and only cases that violated the
fovea were counted.

Changes in BCVA and CSMT from the baseline were
assessed by Wilcoxon signed-rank test. The proportions of
eyes that maintained or improved BCVA at 3 and 12
months after treatment, and the proportions of eyes with
PED, SRF, and IRF at 3, 6, and 12 months after treatment,
were compared by McNemar test. The visual outcomes
were analyzed using Mann-Whitney U-test by subgroup-
ing patients according to baseline BCVA, baseline CSMT,
presence of SRF at 3 months, and total injection numbers.
To analyze factors affecting final BCVA, multiple linear
regression analysis was performed. The analyses were
conducted using IBM SPSS Statistics ver. 22.0 (IBM Corp.,
Armonk, NY, USA), and p-values <0.05 were considered
statistically significant.

Results

A total of 86 eyes of 86 patients, 60 males and 26 fe-
males, were included in the study. The mean age was 65.6
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+ 7.26 years (Table 1). The mean number of injections was
54 + 1.7. BCVA was maintained or improved in 94.2% (81
/ 86) of cases: 83.7% (72 / 86) and 10.5% (9 / 86) improve-
ment. In eyes with maintained BCVA (changes in BCVA
<0.2 logMAR), 12 (14%) showed a gain of 0.2 logMAR,
and 21 (24.4%) a gain of 0.1 logMAR (Fig. 2). The propor-
tion of eyes that maintained or improved BCVA at 12
months after treatment (94.2%) was not significantly dif-
ferent from that at 3 months (97.7%) (p = 0.371).

Table 1. Baseline characteristics of patients

Variable Value

Age (yr) 65.6 +£7.26 (52-81)
Sex (male : female) 60 : 26
BCVA (logMAR) 0.23 £0.09 (0.0-0.3)
CSMT (pum) 336.1 +97.3 (139-597)
PED (%) 93.0

SRF (%) 91.9

Values are presented as mean =+ standard deviation (range) or
number.
BCVA = best-corrected visual acuity; logMAR = logarithm of
minimal angle of resolution; CSMT = central subfield macular
thickness; PED = pigment epithelial detachment; SRF = subreti-
nal fluid.

m Gained 0.3 logMAR B Maintained (0 logMAR)
M Gained 0.2 logMAR M Lost <0.2 logMAR
Gained 0.1 logMAR  ® Lost >0.2 logMAR
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Fig. 2. Distribution of best-corrected visual acuity (BCVA)
changes. There was no significant difference in the “improved”
or “maintained” proportion between 3 months (97.7%) and 12
months (94.2%). logMAR = logarithm of minimal angle of reso-
lution.
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Fig. 3. Mean changes in best-corrected visual acuity (BCVA) and central subfield macular thickness (CSMT) after intravitreal aflibercept
injection. (A) Mean BCVA (logMAR) had changed from the baseline (0.23 + 0.09) at 3 months (0.21 = 0.14), 6 months (0.24 + 0.22), and
12 months (0.20 + 0.18), but with no statistical significance. (B) CSMT had improved significantly from the baseline (336.1 + 97.3 um) at 3
months (223.6 + 47.22 um, p < 0.001), 6 months (239.6 + 64.2 um, p < 0.001), and 12 months (223.8 + 47.9 um, p < 0.001).

"Statistically significant difference from the baseline (p < 0.05).

The mean BCVA was 0.23 = 0.09, 0.21 + 0.14, 0.24 +
0.22, 0.21 +0.20, and 0.20 + 0.18 at baseline and 3, 6, 9, and
12 months after treatment, respectively (Fig. 3A). There
was no significant relative-to-baseline improvement at any
of the observation points after treatment (p = 0.116, p =
0.544, p = 0.080, p = 0.068, respectively). The mean CSMT
was 336.1 + 97.3, 223.6 + 47.22, 239.6 + 64.2, 2294 + 471,
and 223.8 £ 47.9 um at the baseline and 3, 6, 9, and 12
months after treatment, respectively (Fig. 3B). Significant
improvement was seen at all observation points after treat-
ment relative to the baseline (p < 0.001, p <0.001, p <0.001,
p <0.001, respectively).

PED was observed in 93% (80 / 86) of cases at the base-
line, 72.1% (62 / 86) at 3 months, 72.1% (62 / 86) at 6
months, and 69.8% (60 / 86) at 12 months. The proportion
of PED was significantly decreased at all observation
points relative to the baseline (p = 0.001, p = 0.001, p <
0.001, respectively) (Fig. 4). SRF was observed in 91.9% (79
/ 86) of cases at the baseline, 20.9% (18 / 86) at 3 months,
30.2% (26 / 86) at 6 months, and 29.1% (25 / 86) at 12
months. The proportion of SRF was significantly de-
creased at all observation points relative to the baseline (p
<0.001, p <0.001, p <0.001) (Fig. 4). IRF was observed in
20.9% (18 / 86) of cases at the baseline, 3.5% (3 / 86) at 3
months, 5.8% (5 / 86) at 6 months, and 3.5% (3 / 86) at 12
months. The proportion of SRF was significantly de-
creased at all observation points relative to the baseline (p
<0.001, p = 0.001, p <0.001) (Fig. 4).

M Baseline ™6 mon

1007 = 919
(80) (79)

M 3 mon 12 mon

721 721
69.8
62) (62 (60)

302 291
~ (26) (25)

Percentage of eyes (%)

PED SRF IRF

Fig. 4. Proportions of eyes with pigment epithelial defect (PED),
subretinal fluid (SRF), and intraretinal fluid (IRF). The propor-
tions of PED, SRF, and IRF were significantly decreased at all
observation points relative to the baseline. “Statistically signifi-
cant difference from the baseline (p < 0.05).

Final visual outcomes were analyzed by subgrouping
patients according to baseline BCVA, baseline CSMT,
presence of SRF at 3 month, and total injection numbers
(Fig. 5). The patients with baseline BCVA of 0.2 logMAR
or better had significantly better final BCVA than the pa-
tients with baseline BCVA worse than 0.2 logMAR (Fig.
SA). Stratification based on baseline CSMT of 300 pm
showed a significant difference in BCVA only before treat-
ment, and no significant difference was observed during
the study period (Fig. 5B). The group with SRF at 3
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Fig. 5. Subgroup analysis according to baseline best-corrected visual acuity (BCVA), baseline central subfield macular thickness (CSMT),
presence of subretinal fluid (SRF) at 3 month, and total injection numbers. (A) Eyes with baseline BCVA of 0.2 logarithm of minimal an-
gle of resolution (logMAR) or better had significantly better final BCVA. (B) Stratification based on baseline CSMT of 300 um showed a
significant difference in BCVA only before treatment, and no significant difference was observed during the study period. (C) Eyes with
SRF at 3 months had significantly worse final BCVA. (D) Stratification according to the number of injections showed no significant dif-
ference in BCVA during the entire study period. "Statistically significant difference from the baseline (p < 0.05).

months had significantly worse final BCVA (Fig. 5C), and
stratification according to the number of injections showed
no significant difference in BCVA (Fig. 5D). Similarly, in a
multiple linear regression analysis, baseline BCVA and
SRF at 3 months were found to affect final BCVA (Table
2).

A total of 466 injections were performed over 12
months, with no serious adverse events such as endoph-
thalmitis or retinal detachment. Five eyes showed de-
creased BCVA despite treatment, due to a submacular
hemorrhage in one eye and macular atrophy in the other
four.

A representative case is shown in Fig. 6A-6E. A 62-year-
old man diagnosed with PCV maintained good visual acu-
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Table 2. Multiple linear regression analysis for final visual
acuity

Variable J coefficient p-value
Age (yr) 0.098 0.357
Sex, male (reference: female) 0.202 0.052
Baseline BCVA (logMAR) 0.213 0.047"
im0 oo
No. of injections -0.088 0.448

BCVA = best-corrected visual acuity; logMAR = logarithm of
minimal angle of resolution; SRF = subretinal fluid.
"Statistically significant difference from the baseline (p < 0.05).



Fig. 6. A representative case of a 62-year-old man with polypoi-
dal choroidal vasculopathy treated with intravitreal aflibercept
injections. (A) Baseline color fundus photograph shows orange
polypoidal lesion and large area of subretinal fluid (SRF). (B)
Baseline fluorescein and indocyanine green angiography shows
polys and a network of abnormal vessels. (C) Baseline optical
coherence tomography image shows large pigment epithelial de-
tachment and SRF related to polypoidal choroidal vasculopathy.
Visual acuity was 20 / 40. (D) After 3 monthly loading phase,
SRF had resolved, but polypoidal lesions persisted. Visual acuity
was 20 / 25. (E) At 1 year after the first treatment, the patient’s
visual acuity was 20 / 40. In total, seven intravitreal aflibercept
treatments were administered during the follow-up period.
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ity of 20 / 40 with a total of seven intravitreal aflibercept
injections.

Discussion

PCV and neovascular AMD share similarities in their
association with choroidal neovascularization and genetic
variations, but they also show some differences [13,14].
Choroidal thickness is thicker in PCV, and fibrotic progres-
sion is more common in neovascular AMD. Although the
expression level of VEGF is increased in both PCV and
neovascular AMD as compared with healthy eyes, the
VEGF level in eyes with PCV is considerably lower than
in AMD eyes [22,23]. There has also been an increase in
inflammatory cytokines, including interleukin-1f and in-
terleukin-23, in the anterior chamber and vitreous bodies,
suggesting that they play an inflammatory-response role in
PCV [24,25]. These differences might be among the rea-
sons why the therapeutic response of anti-VEGF agents in
PCV is not as good as in typical neovascular AMD.

Treatment strategy for PCV varies according to studies.
PDT causes polyp regression by selectively closing neovas-
cularization, and was widely used for PCV before the de-
velopment of anti-VEGF agents. However, as it was less
effective in the closure of branching vascular networks
than for polyps, limitations in visual improvement were
identified in reports with long follow-up periods [12]. Rare
but serious complications, such as subretinal hemorrhage,
choroidal infarction, and RPE rupture, also have been re-
ported [26-28]. After confirmation of the effects of ranibi-
zumab on neovascular AMD in large clinical studies, in-
travitreal anti-VEGF injection has replaced PDT as the
primary treatment for PCV [29,30]. Early studies reported
that ranibizumab monotherapy showed an effective visual
improvement [15], but the rate of polyp closure was low,
ranging from 25% to 40% [16-18,31]. In the EVEREST
study comparing the efficacy of PDT monotherapy, ranibi-
zumab monotherapy, and a PDT/ranibizumab combination
therapy, the combination therapy and PDT monotherapy
were superior to ranibizumab monotherapy in achieving
complete regression of polyps at 6 months and 12 months,
and improvement in BCVA at 12 months [19,32]. However,
in the LAPTOP study comparing the effects of PDT and
ranibizumab monotherapy, ranibizumab monotherapy was
better than PDT in PCV patients, and possible damage to
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the RPE and photoreceptors by PDT could account for the
results [21]. Aflibercept binds not only to VEGF-A but also
to VEGF-B and placental growth factor with greater affin-
ity, and thus, it was expected to be more effective than
bevacizumab (Avastin, Genentech) or ranibizumab, both
of which bind only to VEGF-A [33]. Cho et al. [34] com-
pared the effectiveness of intravitreal injection of afliber-
cept and ranibizumab for patients with PCV. The mean
number of injections for 1 year did not differ between the
two groups (p = 0.152). After 12 months of injection, there
was no significant difference between the groups concern-
ing either BCVA improvement or decreased central foveal
thickness, though polyp regression was significantly more
frequent in the aflibercept-treated group.

The therapeutic effects of ranibizumab have been re-
ported for eyes with good initial BCVA. In 2012, Saito et
al. [35] performed an average of 4.9 injections of intravit-
real ranibizumab in 18 PCV eyes with a baseline BCVA
exceeding 20 / 40, and reported a significant improvement
in BCVA from the baseline (0.17 logMAR) to 12 months
(0.07 logMAR). Mori et al. [36] performed an average of
4.7 injections of intravitreal ranizbizumab in 50 PCV eyes
with a baseline BCVA of 0.6 to 1.0, and reported a signifi-
cant improvement in BCVA from the baseline (0.11 log-
MAR) to 12 months (0.07 logMAR). Kato et al. [37] ad-
ministered intravitreal ranibizumab in PCV with baseline
BCVA of 0.10 logMAR. With 3.05 injections, the absolute
value of visual acuity improved to 0.09, but there was no
statistical significance.

In most studies of intravitreal aflibercept injections for
PCV in Korea, the initial BCVA is less than 20 / 40, and
eyes with good visual acuity of 20 / 40 or better are not in-
cluded [20,34,38]. Cho et al. [34] showed significant im-
provement in visual acuity at 12 months (0.44 logMAR)
relative to the baseline (0.63 logM AR) after intravitreal af-
libercept injections in 38 PCV eyes. Kim et al. [38] report-
ed a retrospective review of 46 PCV eyes treated with in-
travitreal aflibercept monotherapy for 24 months. An
average of 4.7 injections was administered in the first 12
months, and 2.3 injections in the second 12 months. BCVA
was significantly improved at 12 months relative to the
baseline values. At 24 months there was no significant dif-
ference, but BCVA was maintained or improved in 76.1%
of cases. In the VAULT study, Lee et al. [20] administered
seven injections of intravitreal aflibercept in 40 PCV eyes
for 1 year (at 2-month intervals after loading doses), and
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found significant improvement in visual acuity at 12
months (20 / 53) relative to the baseline (20 / 80). In Japan,
Oshima et al. [39] performed 2-month interval fixed treat-
ments after loading doses of aflibercept in 50 PCV eyes.
BCVA had significantly improved at 12 months (0.12 log-
MAR) compared to the baseline (0.33 logMAR). However,
no independent analysis of eyes with good initial vision
was performed in any of the above reports.

The effects of intravitreal aflibercept injection in PCV
patients with good visual acuity have been reported in Jap-
anese studies. Minami et al. [40] injected aflibercept in
AMD patients with initial visual acuity greater than 0.6,
and revealed that there was significant improvement in
BCVA at 6 months (0.03 logMAR) and 12 months (0.04
logMAR) compared to baseline (0.07 logMAR). Of the 29
eyes, 17 PCV eyes were included, but no subgroup analysis
was implemented for PCV. Sakamoto et al. [41] injected af-
libercept in AMD patients with initial visual acuity greater
than 0.5 (typical AMD 18 eyes and PCV 21 eyes). While
BCVA improved significantly at 12 months (0.06 logM AR)
compared to baseline (0.10 logMAR) for the entire study
group, PCV eyes showed a lack of significance compared
to the baseline (0.07 logMAR) in 12 months (0.05 log-
MAR). Although the above two studies included PCV with
good visual acuity in the study population, the number of
PCV patients was not large enough for subgroup analysis.
This is different from our study, which was conducted ex-
clusively with PCV patients.

In the present study, BCVA increased from 0.23 log-
MAR (at baseline) to 0.20 logMAR (12 months) with an
average of 5.4 intravitreal aflibercept injections. However,
the values were not significantly different relative to the
baseline. In reports on the utilization of the pro re nata
method, the number of injections of aflibercept and ranibi-
zumab for PCV with poor visual acuity averaged, compa-
rably to the present study, 4.7 to 4.9 over the course of 12
months [34-36,38]. There was no significant difference in
the number of injections in 12 months between studies on
good-visual-acuity and poor-visual-acuity eyes. The reason
seems to be that most studies are conducted based on 3
monthly loading injections, making it difficult to show dif-
ference between the remaining 9 months due to the recom-
mended 2-month-interval administration. More long-term
studies are needed for more meaningful comparisons.

Although this study did not show significant visual im-
provement at 12 months after treatment, the change of vi-
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Table 3. Comparison of the 1-year results of the current study to previous studies

Included

Total only  Baseline BCVA  12-month Follow-up
Study Bl 2 Ethnicity Regimen Drug good BCVA ol LEIGH .NO' 9f gl
(PCV bascline (logMAR) months change injection (at PRN
subgroup) & (logMAR) (logMAR) treatment)
BCVA
Saito et al., 40 (18)  Japanese 3 Loadings Ranibizumab  Yes 0.14 0.07° 0.07 4.9 1 mon
2012 + 0.5 mg
[35] PRN
Mori et al., 50 (50) Japanese 3 Loadings Ranibizumab  Yes 0.11 0.07" 0.04 4.72 1 mon
2013 + 0.5 mg
[36] PRN
Kato et al., 36 (17)  Japanese PRN Ranibizumab  Yes 0.10 0.09 0.01 3.05 1 mon
2015 without 0.5 mg
[37] loading
Cho et al., 98 (60) Korean 3 Loadings Ranibizumab  No 0.66 0.49 0.17 5.52 1 mon
2016 + 0.5 mg
[34] PRN
Cho et al., 98 (38) Korean 3 Loadings Aflibercept No 0.63 0.44° 0.19 4.94 1 mon
2016 + 2.0 mg
[34] PRN
Lee et al., 40 (40) Korean 3 Loadings Aflibercept No 0.60 0.42" 0.18 7
2017 + 2.0 mg
[20] 2 mon
Oshima et 50 (50)  Japanese 3 Loadings Aflibercept No 0.33 0.12° 0.21 7
al., 2017 + 2.0 mg
[39] 2 mon
Kim et al., 46 (46) Korean 3 Loadings Aflibercept No 0.56 0.45° 0.11 4.7 1-2 mon
2018 + 2.0 mg
[38] PRN
Sakamotoet 39 (21)  Japanese 3 Loadings Aflibercept Yes 0.07 0.05 0.02 7
al., 2018 + 2.0 mg
[41] 2 mon
Current 86 (86) Korean 3 Loadings Aflibercept Yes 0.22 0.19 0.03 52 1-3 mon
study + 2.0 mg
PRN

PCV = polypoidal choroidal vasculopathy; BCVA = best-corrected visual acuity; logMAR = logarithm of minimal angle of resolution;

PRN = pro re nata.
"Statistically significant difference from the baseline (p < 0.05).

sual acuity was comparable to similar study by Mori et al.
[36]. And whereas this study adopted the same pro re nata
administration, no significant visual improvement was
shown, unlike the reports of Saito et al. [35]’s and Mori et
al. [36]’s, which showed significant visual improvement by
implementation of ranibizumab for PCV with good visual
acuity. The reason seems to be baseline BCVA and fol-
low-up intervals. In the current study, a subgroup analysis
showed that final visual outcome was poor when baseline
BCVA was worse than 0.2 logMAR, and the multiple lin-
ear regression analysis showed that final BCVA was asso-

ciated with baseline BCVA. The average baseline BCVA
of our study was 0.22 logMAR, while those of Saito et al.
[35] and Mori et al. [36] were 0.14 and 0.11, respectively.
Therefore, the fact that initial BCVA in this study was
worse than that of the previous studies suggests that the
disease was relatively in advanced state compared to the
previous studies, and the prognosis after treatment may
have been worse. As for follow-up intervals, both of those
previous studies had follow-up examinations monthly,
while in the current study, follow-up visits were scheduled
only every 1 to 3 months. Therefore, recurrence could have
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been detected late, which would have resulted in delayed
administration. However, similar to current study, Saka-
moto et al., who injected intravitreal aflibercept in PCV
with good visual acuity, showed no significant improve-
ment in BCVA at 12 months [41]. The mean change of log-
MAR BCVA they reported was similar to our study.

In earlier studies on PCV with poor visual acuity, the
mean BCVA change at 12 months after treatment was 0.11
to 0.19 logM AR, which was greater than in the present
study. This is judged to have been due to the ceiling effect,
by which, in the current study, initial vision was relatively
better and therefore had a lower potential for improvement.
However, the final BCVA at 12 months after treatment was
0.20 logM AR, which was higher than in studies on eyes
with poor initial visual acuity (0.42 to 0.45 logMAR)
[20,34,38]. The size of lesions would be smaller, the activi-
ty of the disease would be less severe, damaged retinal tis-
sues that cannot be recovered would be less prevalent in
eyes with good visual acuity, and so, the final vision would
be better. Table 3 summarizes the BCVA change at 12
months after intravitreal anti-VEGF treatment of previous
studies and current study [20,34-39,41].

In the present study, visual acuity was maintained or im-
proved in 94.2% of cases at 12 months after treatment,
which is higher than the 76.1% to 87.5% reported in previ-
ous studies on eyes with poor initial vision [20,34,38]. The
CSMT significantly decreased until 12 months after treat-
ment without major changes, similarly to the study on ran-
ibizumab injection for PCV with good visual acuity [36].
As for PED, it decreased significantly at 12 months after
treatment but held at 69.8%. SRF showed the maximal im-
provement at 3 months after treatment and then increased
again, but was improved significantly at all observation
points. Lee et al. [20] and Mori et al. [36] also reported the
greatest improvement of SRF at 3 months after treatment,
presumably due to the effect of the three consecutive
monthly injections, which protocol is common among all
studies. After three loading doses in this study, the number
of eyes with exudative changes was 18 (20.9%). This is
similar to the values reported by Mori et al. [36] (20%, 10 /
50 eyes) who injected ranibizumab, and Lee et al. [20]
(23.8%) and Minami et al. [40] (20%) who injected afliber-
cept.

Through subgroup analysis and multiple linear regres-
sion analysis, it was found that the factors affecting final
BCVA were baseline BCVA and the presence of SRF at 3
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months. Baseline CSMT did not affect the final BCVA.
Previous studies have also shown that baseline BCVA in-
dependently affects posttreatment BCVA in PCV
[16,42,43]. As mentioned above, good baseline BCVA indi-
cates that the disease is relatively mild, so it is believed
that the prognosis of visual acuity after treatment is ex-
pected to be good. The presence of SRF at 3 months means
that the exudative change did not completely disappear
even after three monthly loading doses, suggesting that the
response to anti-VEGF treatment was poor.

The current study, due to its retrospective nature, did not
strictly apply consistent retreatment criteria as typically
are done in prospective studies. Moreover, since the sizes
of PED and SRF were not measured, quantitative compar-
isons were not possible. Also, indocyanine green angiogra-
phy was not performed in all patients at 12 months after
treatment; thus, polyp closure was not consistently deter-
mined across the patient, even though unclosed polyps are
thought to be the main cause of recurrence.

However, to the authors’ best knowledge, this is the first
long-term report of aflibercept treatment results for PCV
with good visual acuity in Korea. In addition, it is a mean-
ingful report of PCV sole disease excluding other diseases,
and a reliable study with sample size of 86. In conclusion,
intravitreal aflibercept injections decreased CSMT and
were effective in maintaining visual acuity in cases of
PCV with good visual acuity, and the baseline good visual
acuity independently affected final visual acuity. There-
fore, early treatment is necessary to maintain good visual
acuity in PCV with good baseline BCVA.
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